Goat Boule: Isoforms identification, mRNA expression in testis and functional study and promoter methylation profiles.
A conserved gene in meiosis, the Boule gene is involved in meiosis and spermatogenesis. The deletion of this gene in males blocks meiosis and results in infertility. Alternative splicing variants of the Boule gene have been identified in humans, bovines, and bats, but in dairy goats remains unknown. This study was therefore to detect splicing variants of the goat Boule gene and explore their potential roles in meiosis. Three isoforms, denoted as Boule-a, Boule-b, and Boule-c, were identified in the testes of goats using real-time PCR (RT-PCR) and cloning sequencing. Compared to the normal Boule gene, Boule-a was found to lack exons 7 and 8, which corresponds to a predicted variant, X4, on the NCBI database. Boule-b lacked exon 8, and Boule-c only retained exons 1 and 2. Of these three variants, two were novel isoforms of the Boule gene. Quantitative RT-PCR (qRT-PCR) showed that the Boule-a and Boule-b expression patterns were significantly different between the adult goat testes and the postnatal testes of 42 and 56 days. Overexpression of Boule-a and Boule-c in GC-1 spg cells of model mice significantly repressed CDC2 expression. Bisulfite sequencing PCR (BSP) results showed that the promoter region of the Boule gene was hypermethylated in goat testes. A negative correlation between the methylation levels of the Boule gene promoter and total mRNA expression of its transcripts was found. Our data showed alternative splicing and promoter methylation in the goat Boule gene, suggesting that this gene may play an important role in the regulation of Boule expression and in meiosis processing.